In winter, barren-ground caribou obtain minerals from ice and soil licks. Between December and April we have seen caribou cratering on the surface of frozen lakes and licking the ice. Ice samples from eight licks on four lakes contained concentrations of calcium, magnesium, sodium, potassium, phosphorus, chloride and sulphate many times higher than in the surrounding unlicked ice or than would be expected in lake water. Soil licks being used in March and June had high concentrations of calcium, magnesium, sodium phosphorus and potassium. In winter caribou may be seeking supplements of all of the major mineral elements (calcium, magnesium, sodium and potassium) at ice and soil licks because lichens, their staple winter diet, are low in minerals and may also reduce the absorption of some minerals.
Introduction
The use of mineral licks by wild ungulates is generally confined to summer (Cowan and Brink 1949 , Skoog 1968 , Calef and Lortie 1975 , Jones and Hanson 1985 . In winter Samples 9 and 10 were taken approximately 100 m from samples 5 and 6 respectively 2 W1 is Porter Lake (60° 02'N x 109° 13'W); W2 is Yellowknife River (62° 30'N x 114° 18'W); W3 is Thoa River (60° 31'N x 109° 47'W) ' Sample volume too small to analyze for nitrogen and phosphorus.
Samples 7 and 8 were combined to provide sufficient volume for analysis.
5
Arithmetic mean of 6 samples taken between January and October 1987. 
Results and discussion
Caribou demonstrated strong attraction to the lick sites by permitting us to approach within 30-100 m before moving away, by returning to the lick immediately after we left and by aggressively displacing other caribou from the lick craters.
Ice that was being licked at the bottom of craters was either clear or was tinged with yellow, orange or brown in contrast to lake ice which is normally clear. The discoloured ice on Landing Lake (samples 5-8) formed a relatively soft 1 to 5 cm thick layer on the surface of clear ice.
Ice from licks contained concentrations of calcium, sodium, phosphorus, chloride and sulphate many times higher than in the surrounding unlicked ice or than would be expected in lake water (Table 1, Figure 2 ).
We do not know how those elements became incorporated into the ice surface but the low concentrations of ammonia nitrogen in the lick indicated that it was not contaminated by caribou urine (Table 1 and Fraser et al. 1980 ). Water had not flowed onto the ice from streams or from the adjacent land. There were no streams nearby and the discoloured ice did not extend from the lick to shore. Possibly gaseous upwelling from anaerobic decomposition of vegetation on the lake bottom had brought organic material to the water-ice interface. This may later have risen to the ice surface as overflow (water that seeped to the surface through cracks in the ice). Because ice licks were about 100m from shore and the nearest emergent vegetation, we deduced that the water was probably too deep to freeze all the way to the bottom, so that decomposition could proceed throughout the winter. We have no data with which to judge the plausibility of this suggestion.
The soil lick being used in March 1986 had higher concentrations of calcium, magnesium, sodium, phosphorus and potassium than licks used in the summer (Table 2) . Minerals from the calving ground lick were probably sought for the same reasons as in March because caribou were still on their winter diet during calving. Although soil at the calving ground lick had lower mineral concentrations than at the Kugalik River, concentrations were generally 2 to 3 meters higher than in the unlicked soil sample (Table 2) .
Ice licks are apparently also used by caribou in other areas. Edwards and Ritcey (1960) in British Columbia and Skoog (1968) Geometric mean of 4 samples from one lick * Geometric mean of 1090 samples from 5 licks (Jones and Hanson 1985) * Data from Calef and Lortie (1975) ; sample number 5 at one lick.
winter diet (Thomas and Hervieux 1986) are low in minerals and may also lower the absorption of some minerals (Staaland et al. 1986 ).
